For the electrodeposition of Ni-Bi, we applied 1.2 V SCE (1.984 V RHE ) to either FTO glass or FTO/BiVO 4 . As long as substrates are conductive enough at this potential, Ni-Bi can be electrodeposited on them. For example, the (dark) anodic currents of FTO and FTO/BiVO 4 electrodes flow from at ~1.8 V RHE ( Fig. S1 and 1, respectively), enabling Ni-Bi deposition. Ni-Bi can be deposited directly on the FTO surface of FTO/BiVO 4 because BiVO 4 is rather porous (Fig. 4b) . However, BiVO 4 is quite thick (~ 550 nm; yet conductive) and Ni-Bi is located only on the BiVO 4 top layer (Fig. 4c & e) . It is of note that Ni-Bi deposition proceeds quickly (within a few seconds) while diffusion of Ni 2+ and borate into the pores between BiVO 4 particles may take longer time. If a sufficient diffusion time is given, Ni-Bi can be formed on the FTO surface of FTO/BiVO 4 (through pinholes). 
